We investigate different ways of describing the thermodynamics of prehadronic matter in high-energy heavy-ion collisions. The non-extensive thermodynamics with certain assumptions enables an agreement between two important experimental facts. That cannot be achieved using the conventional Gibbs statistics. A massless quark-gluon plasma with E/N = 1 GeV energy per particle and T = 175 MeV spectral slope temperature can be assumed.
Introduction
One of the earliest ideas about prehadronic matter in high-energy heavy-ion collisions is the massles, ideal quark-gluon plasma (QGP). Statistical models with massive hadrons are able to accomplish E/N = 1 GeV and T = 175 MeV found in RHIC experiments. The ideal QGP cannot fulfill these two requirements simultaneously since E/N = 3T for massless particles. In this paper we investigate other possible scenarios beyond the conventional quark matter picture.
Non-extensive thermodynamics provides us with a possibility to explain the E/N = 1 GeV and T = 175 MeV values simultaneously with massless particles. It is based on Tsallis entropy [1] (which can be related to Rényi's entropy [7] ), and it leads to a canonical energy distribution approaching a power-law at high momenta. This power-law has been observed experimentally [2, 3] .
Exponential and power-law parts of particle spectra
The low transverse momentum part of the pion and proton spectra were often fitted with an exponential function, and that lures some physicists to interpret these results as if there were thermal equilibrium in the quark-gluon matter [4].
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However, the high-p T tails above 4 GeV of the particle spectra at RHIC show a power-law behavior. Hence it is not possible to arrive at the same interpretation as in the low-p T case.
Quite a few attempts occurred to explain such spectra in a unified description [5, 6, 8, 9] . In this paper we attempt to explain both the power-law tail and the nearexponential part of hadron spectra based on investigations of the prehadronic quark matter: in the framework of non-extensive thermodynamics and of the conventional quasi-particle picture. We compare our approach to these former calculations and discuss similarities and differences.
Particle spectra and Equation of State
The one-particle spectrum stemming from a thermal environment in general is given by the following equation:
where ρ(ω, k) is the spectral function. Peaks in the spectral function are interpreted as particles, the background as a general field, and shifted peaks as quasi-particles. The f (ω/T ) function characterizes the statistical one-particle factor derived from thermodynamics. It can either be the Fermi or the Bose or the Boltzmann distribution based on Gibbs statistics, or a power-law obtained from non-extensive thermodynamics. Any experimentally measured spectrum is a convolution of these two functions, and we cannot distinguish that for which property of the spectrum which function is responsible. The spectral function ρ(ω, k), in principle, can be determined in a dynamical theory. For the relevant field theory, namely QCD, we cannot, however, accomplish this task. Therefore assumptions driven by a physical model of QGP are made for this quantity. The most important class of assumptions utilize the quasi-particle picture.
Quasi-particle approximation
We consider a spectral function in the quasi-particle form
Substituting this into Eq. (1) we arrive at a spectrum directly proportional to the thermodynamical distribution function, f ,
Here T is a parameter describing the environment, which comprises information about the effectivity of energy exchange between smaller parts of the quark matter.
